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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a heat 
catalyst-containing cathode type PECVD apparatus 
capable of inexpensively forming an Si thin film at a 
high speed in a high quality, and to provide a 
photoelectric transducer manufactured by using the same 
and a method for manufacturing the same. 

SOLUTION: The heat catalyst-containing cathode type 
PECVD apparatus injects a hydrogen gas and an Si gas 
from a shower electrode having a plurality of gas jet 
holes connected to a high-frequency power source, and 
forms the film on the substrate to be formed with the 
fitm. In the apparatus, the introducing route of the 
hydrogen gas is separated from the introducing route of 
the Si gas until the route of the hydrogen gas passes 
the shower electrode, and the heat catalyst connected to 
a DC power source is arranged on the introducing route 
of the hydrogen gas of the upstream side from the shower 
electrode. A distance between the shower electrode and 



the substrate to be formed with the film is 3 cm or 
less. A distance between the adjacent two gas injection 
holes of the shower electrode is the distance or less 
between the shower electrode and the substrate to be 
formed with the film. 

COPYRIGHT: (C)2003,JPO 




u 




d9) s^B^fFff (jp) 02) ^ Hf] *Hf 1^ -22^ ^ (a) {lDmmm&mm* 

#^2003-173980 
(P2003- 173980 A) 

(43)£r§B B ¥j£l5^ 6 13 20 B (2003. 6. 20) 

(51) IntCl.' SBMIS^ FI f-V3-r(##) 

H 0 1 L 21/205 HO 1L 21/205 4 K 0 3 0 

C 2 3 C 16/24 C 2 3 C 16/24 5 F 0 4 5 

H0 1L 31/04 H0 1L 31/04 V 5F0 5 1 



*b»3& m$m<Dm4 ol (£ 23 k) 



(21)ftiSI#^ 


#M2002-38686( P2002 -38686) 


(71) ffllPA 


000006633 










(22)tHKB 


ap^l4^ 2 n 15 B (2002. 2. 15) 










(72) fg9i# 


?S — 615 


(31)«5fefe£® 


4$S2001 - 293031 (P2001 -293031) 




iBSWA B Tfr r&*6»iBl*#^l 1 66#£S© 6 


(32)ffi5feB 


3p^l3^ 9 Jf26 B (2001. 9. 26) 








B B# (JP) 


(72)5§9m 


=PBa 








ttfffltA B TW»B^fie»l 166#»© 6 








Jfrfe 9#**tHH9! A B 7trx*ft 
















«*» A B TfrrfJK»BTS#Sl 1 66#HS© 6 








9»**tt«S A B 1fX*(*3 











(54) kibjw^] J5fttttttfl£rt«*v— KSPEcvDgs. ^n&m^TftmvityeMsm&wMxftto&j&i 

(57) 



3 e 



i r 



1 a 



It 6 d <h 3^7? # 5f»«i8H*l*3 ft V-KSPECVD 

iPECVDgll:fcl>t, MfB7K^^X<7)SAI5S8 
I*. WES i ^^x<DSA^<b[*fjSHi/A' , 7~--m41^ 

yt± jTl flg co m i s 7K * a x <& « a ig ss i c m sie m si i c f * tx 
* *Lfcj»«a{**<aaH $ tix t$ y . awe *> * 9 — sa t 

mi e > -v ^ — is t inrtBttKnattfE <t o> <z> sgsi iutt* 



Ih ->v>**f* 




ii 



ib 



Id 



(2) 



?H 2 0 0 3 — 1 73980 



* *tfc«*k«n* a<e» a? *lt fc y , *te > -v 7— t 

tt»KaSi:a)Bl<7)IEatA<3 cmKlT-efeoT. buEv 

* - t t -T «8MMItti*aft:*J v- KIpecvd 



[|f3ftH3] 1JE**#X<Z>*AfStt*fcl*S i 
x t*Ar#4J:5 13 Lfc - t £ W»t f SB 1 (3 

E*(DjR««{*rtiK* V— KIP ECVDgf 0 

[If*il4] TOEI»«ia(*S«»Kit. -tix^tiSSfl: 

EtK0»«af*rt** V— KiPECVDSlo 
[»3MI5] HuE^fi4JI«:A<R^M&i>tMi)l^Ml3 

<Df&tt«tf*i*JiKa v— KM P E c v d81 0 
[ff ^ii 6 ] fflEiftttMttt t > £ (7)F B 1(D£i 

cfe ^ (3 Lfzc fc ittliriK** 1 13 
E«(D«Mtt»f*rtiE* v— KIP ecvdSI 0 

[1**117] SuE**^X(DI«ttSW(Dg<t s i ^#x 
l=E«0)«i«ai*rtjtt* V— KiPECVDg 

II 1 l=lE«a)««li«i*rtja*V— KSP ECVDgfc 
9 ] ffiE»X(7)S?A«»l=l»ltt«lt{**Kia L 

£ IBIS L ft L *«»<D * X # X 3tffl t BuE SM* £ IE 18 
Lfc«B<D7K**"X3(E*i: £&£LT#]f«-c?#5«fc 513 
Lfcci:*!RF«t-r4»*«l lcE*0>»»«tttf*rt3R* 
V— KIP E C V Dgfo 

l=ffitt(7)l!ft«Jati*rtllt* v— KSP ecvdKBo 
[If 3fcill 1 ] W*3S 1 ~ 1 0<Dl^-rtbAM3ElECDifi 



[W**l 2] HtrtSS i SII^ B B a ls iflS-rrfcS 

3] sites i sxintf&iitts i sa-cfe 

y. ^CD^J|J&#(Dtfc*g»*rf><6 0%1U±9 5%iaTT? 

*SCt*4**i:-r4S8*ai i*fcli»**i 2I3E 

4] wes i s»a*»Mr«i:#<D«rE 

f»ttflt{*<7);ajS$ 2 0 0°CJUJl2 0 0 0°Ci^T t Lf-C 

[If 3ft H1 5] HuffiS i *£*<&«IE 
7kfft:tfXi:S i S**XtC7)*rx3itfilt (H2/S i H4) 
*><2)UJl5 0BlT-C*4ci:*1t«fr-6|(|*ai 4(3 

E«a>#«*»sgBa>«it;*&o 
E«**ifca»<D#x«aiPS*t"4*»a«aiicftiji 

*fXS*A/f£W»*irxfc. »^*I=S i <bc£-|r£ft 
l^X^£ft£i£S i ■ *CS*"xfcrt<#l«S?A$*u 
'J>tt< fc*»E»S i ■ *CS^X(DS»Ag»lcl±aH» 
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[0 0 18] laJK&RBl^LT. *»91#&I4jM3T 
frbPECVDStCa t -C V D&t&m^itZmi 
L. KM 2 000-1 3085 8 ^T*i»ttJ£{*flj8SA V 
- KI P E C V Dgf(DS*M^ Lf: a rfcfr 

cfc y t ±3[®)o tfxftttic -9 > y * -f - > * tz\t* > £ ;u 

[0 0 19] Sfc* ^cD$S B B H tt<i:^^X^jl>je^^^t 

[0 0 2 0] ftfc. Technical digest of 11th PVSEC 

(1999) P779ICI4. ^7X7CVDSil:fcL>ts 7*3 

n ffi H <fc Pi SI S tl T I > ft l> CD T? > 7 > *T X t (D ts M S JS 

[0021] Lfc^or, ^(DgliSr-fi, ash® 

o)«*ti«**fci3&'r*ajt<bi*Hii-cfa&*o 

[0 0 2 2] Technical digest of 16th EPSEC 

(2000) P421IZI4, fifS^RF^7X7CVDgf 

[0 0 2 3] Z(DSHfl»fiK-CI*. §tttl*$^7X7^ 

Pp1fcHffiLT*&4(DT!*«n»*^(©M»tiSKI4Tprfl6 

[0 0 2 4] ^12 6 9 2 3 2 6-§-|ri4 % M$£1*<hS 
[0 0 2 5] ftfcW 1 0-3 1 0 8 6 7-^|-|3\ Zf"y X 

n»riUBH3i<P**#tTL^ft3b<. *fXt»MLT»A-r 
[0 0 2 6] MltiSK«iSS*-rstiO-c?t,«: 
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y #Xtf&ttlctttt$;h«MttC V D«fi*<BHS5*i 
Tl^ft#. #x£#JBLT»A^**0>TI4fc< , PE 

cvDarcH-rstitD-ctifti^o 

[0 0 2 8] 1 9 9 4 5 2 6-§-(~(4. 0M4*r.Xi 

[0 0 2 9] 9 9 4 5 2 7-^C:l4. DRft^fX* 

"Tft t<Z>-Ct,fc:l^o Sfc, ^^X-7£ffll^4t,(Z)-ei435: 

[0 0 3 0] ^ 1 1 9 2 7 3 8 8-§-(r(4> ^I^PpII" 
[0 0 3 1 ] rei^lS 2 5 4 7 7 4 1 fl-lCtt* ~^CO||j^ 

t*»«t»A-rs^>i^BB7F*+tri^/i^ vt"7- ^ 

[0 0 3 2] if#I^2 9 2 7 9 4 4-§-[Cl4. 7Klfi;tfA£ 

*«ffilU14:l4JI<i:*ffiM-(?iSttft LT. c*l*W»*Tx 

KftlfcM • )B)BMlc:BBS*i-5J:3l=LTlllJtSI*fT3* 

[0 0 3 3] t#M2 0 0 0- 1 1 4 2 5 6-^|Z|4. 

SAt ftfc(Z>T?l4£:< . S/r>-V7-^7KSffil^t 
[0 0 3 4] &m 2000-33 1 942 -^1^14, ^ 

ftt,a>-ei4&< . 3=fcS/*9— ^ K*fflL^st(D-ei4 

[0 0 3 5] &m 2000-32342 1 #1:114. S i 
H4d:H2^^1^AL, S i H4**X(4^X"7t?S 

ttit Lr^t>M7v*;i. & StfdHRM- L . h 2 #x 

l4*^»APlz*«iLfc*Dl»««*'CStt<t*1*rttS 



a . . . i 



[0 0 3 6] ?$H¥9- 1 3 7 2 7 44§-|-[4 > ^7X7 
SIBILS i H4tH2t£ / AMmXL. H2(4©A3iS?i-e 

[0 0 3 7] **9JI4* C(Dcfc5a»«a)*tl=44tl 

r-Sit 4 z t *<Tf * ft f&mi&fatoML -h v-KIpec 

[OO 3 8] £f-. *#£^I4. C^M^^iS^O^SM 

g^Jct-Tfto 

[0 0 3 9] *«WI4. S i SJH&&IM4C3U1 

[00 40] *fc, *»wi4. v-Ka 

P EC V DaSffl^t»«LfciSfflL^ft8Lfc#* 
[0 0 4 1 ] 

ic. h*«i i=«ft»»*in*n»*v— KfflPEcvD 

ECVDgflcfcUt. flHE7K*:tfA<D»A*Sttf4, I? 

ibs i 3R**xa>»A»Bt ttwres/^ 7— 

ft*T*»«**tTfcy. froiWBS/* 1 ?— b«* y t± 

^«<DiWE7K*#A<D*Ae^^ 

mmmttfmz ts tix a y . we*> -v ^ —ma t ®sf n 

Wffi(7)Wt$t-ft2 0(D^X<©Pfi{±l?traa)!BBII4. flfBv 

-v ^ _ a4s t tu iBisgj <b s&m m t x & ft - 

[0 0 4 2] ±EJ»»«i*rtjK*V— KSP ECVDtt 

[00 4 3] ±Ef»«JaM*Wifc* V— KffiP EC 

VD3SB-CI4. *rE****Aa»A»i»Sfcl4S i 
AO)»A^IB(7)5%<Dt^*LA^SWLr, K— 

[0 0 4 4] ±E»»tl#ni*V"KSPEC 

LTJUP^T^ftJ:5lc-rftC < b^M^L^o 
[0 0 4 5] &tz. ±E»fHl)Htrtl*V-KlPEC 

1 x i-4-ra#fl6A«»--^- Z. — L- -r? 64 fit* -hn e?i ttSi* 6>i ^ X, I >f+ 
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[O 0 4 6] .hGJKtttttftmiKA V- KI2 PEC 

V D=£@-eid\ mZMmSfct V--V ^-m^irrop^rosg 

coo47] &tz, ±szmmm* ri* v— kspec 
[oo48] &tz. ±mmmwi*iMLt)v-\ : %iPEc 

[0 0 4 9] $itz. ±sBf^MJS^WM* V— h'SPEC 

£ lets u tt L^s&ro^Km*" t mt&mmm £ieis 
[0050] ±mmM$m\*imt) v-fipec 

[00 5 1] If^lII 1 

I*, ±secDJ;?fr?^$£tel*)jK*> V-KMP ECVDg 

[o o 5 2] ±fE:ftm^$^m-ei£. fiifis i zkmmtf 

[0 0 5 3] $itz. -tf£?tS^SSt?[£. fjfSS 
6 0%l^_h9 5%lUT"efe^>C<t^M^Ll>o 

[0054] £t>\z^ mm%i 4\^i%z>tttmmt&gzW:<D 
m&x&vit. hues i zkmm&mm-t htzom^m 

MJS*CD;^S^2 0 0°Cia_h2 0 O Q°C\lXTt^hZL t 
[O O 5 5] ±ffi5fe«3EjftgS<DMi£^;£-ei*. flfHS 
CD^J^Sajttt (H2/S i H4) ^2 1U-b5 0)ilT-C?fe^) 

[0 0 5 6] £<bfC % If*Hl 6ICft«ffttttt1*n]B:*J 

V — KIP ECVD;Jtli, Kfll^Kfc^T&ffiJRSte 

•aaicftlBfc^+LfcS/v^— ^-v Klz. $3^ sties i £fc 
C***£l*:tf;*j^e>&<5*S i ■ *C36**xtA<»«l 



[0 0 5 7] ±EJ!fttt«H*rt**V-KffiPECVDa 
[0 0 5 8] ±E!ft«ja^fl»*V— KSPEC 

warn £ kb l r mtzmmm mm £ *»*tsct 

[0 0 5 9] ±E»*!l*«l*V-KaPEC 

[0060] *fc. ±tmm%wtem.t) v-kipec 

VD;itlt TOfESH«tt;JSOJSa6SaS2 7MH z£Lt 

[0061] ±E»«ai*ni*v-KiPEc 

[0 0 6 2] fifc. ±B»«»ttrtK* V— KSPEC 
VD>it?l*. ffirtBSnSBSOniSR$ 6 OMH z «± 

[0 0 6 3] ±|B!B«tt«tt*:rtK* V— KSPEC 

vd^-ci*. Bdsaafffl;&«3aa)ja;ftas8 omh z^± 

[0 0 6 4] ±CJ»»«f*Wil* V— KfiP EC 

VD&TMS. HltlH«ja>fiS3S(Z)ja»»$ 1 OOMHzia 

[0 0 6 5] ±EI»««ft:|*3il* V— KSP EC 

xpfiffip^sni^^+ifcl^s i • !Ecs#;*»UPfca>lE 

Btl*. ^<D5/^^— KtfrE«»tt»#i:a)E«Ja 
[0 0 6 6] *fc % ±E»ftMflH*WiK* V— KSP EC 

VD^-eii. HUEIH»*^fc»IR$*tfciPS i - IPC 
^^rx(iStjEv' J e'7 K*aa*Iw«-&*tu4Ct 

[0 0 6 7] ±E»«MEi*rt»*V-KaPEC 

[0 0 6 8] S/c. ±Ef»««H*rta* V— KfiPEC 

[0 0 6 9] ^/i. JlEfftttttttniK* V- KIP EC 
VDjiTM*. IffEttK^^X^^fflaafci^-V^ 
— Klcl4-t*L-?*LlcaH5KttaS^»S-r6C:fcA<a 

[0 0 7 0] JiE»«mM*n«*v-KHPEC 



-IV- 



— » I . 
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y * 5 ««M -C«3& 4Ct L L^o 

[0 0 7 1 ] *fc. ±EJ»»«f*l*»iK*V- J KffiPEC 

£*<a£L^ 0 

[0 0 7 2] &tz. ±BlBM*»{*rt»*V— KfflP EC 
[0 0 7 3] *fc. ±C»*«#rtiE*V— KSPEC 

[0 0 7 4] ±E»««*rti»*V— KfflPEC 

$1 l r / w 7 xsi± £ En*D-r -5 c <t *<a* l 

[0 0 7 5] *fc. ±Elft*»*niB*V— KSPEC 

T a . W. Re. O s . I r . N b . Mo. R u . Pt 
[0 0 7 6] *fc. ±E»»MM*fl**V— KSPEC 

v d ;£ -r? (4 . H5Ef»jttME<* li^^-V^r-fc^ct A<M * 

[0 0 7 7] *fc. ±E»*Mt#M«*V— KfflPEC 

[0 0 7 8] ±EM»#rtI*v-K!PEC 

v D;£t?i4. ffiE»att»f*i*ttBi^a)asia±-x?»»fa 

[0 0 7 9] ±E»H*lllf*rt]K*v— KfflPEC 

VDStit «TE*Pf!a**tfc3^S I ■ *C$^<D*S 
< t t-gpi*»« ■ SttibStiTWE^X^ffiMlcaj 

[0 0 8 0] ±IfiSflt»^I*V-KlPEC 
V D;ir(4. mEJ!ft«»i*<D«SEtt 1 0 0°CkLt2 0 0 

[0 0 8 1 ] ±E»«tt*rt»*v- KSPEC 

VDiitlt ffiEIRtttt1*a»af*2 0 0°Cl*Lt1 9 0 
0°ClUT^fc£>::<t Jb<a£ Ll* 0 

[0 0 8 2] £fc, ±EI»*«H*rt]ll* V— KSP EC 

vd?£tm** «dEJ»ttJ«(*(Diaf»ffl«aif±. *awc? 

[0 0 8 3] ±E»*tt#rti*V-KlPEC 
VD;£T'I£ S mElfc3iE*aia)«*l*. Bf»cMI-SJESfttt 

[0 0 8 4] ^fc. ±E«WSai*rt)B* V— KIP EC 



vDatit «rEi»tt«#*a»ifti+ra3t[zjDfSR-r * 

Zdr^a^Ll^o 

[0 0 8 6] ±E»«k«M*Wi«*V— KSPEC 

v D&TMi. MTEIRMttff^KjKnftdlMtnisnictt 

[0 0 8 7] *fc. ±E»««*rtI*V-KfiPEC 
VD;i"Cf4. buES&M$«<* <t vt9- KiaXBUDE 
«*Wftfc*Sci*<a*Llx 0 

[0 0 8 8] *fc. ±Ef»tt«tf*W»*V- KSPEC 

VDiSttt, l!trEW»**"^(0*iaPStWES^S i ■ 
IE C S#*(7>*UJ P 5 - <t L I*. 

[0 0 8 9] ±E»«l»i*njK*V— KSPEC 

vd&tm*. mEWft**f^(o«uipai:«rE*s i ■ 
^ c s#*a>*ai p mmu z^ttfm&L i\ 

[0 0 9 0] Sfc. ±E»«UHt«I*V-KSPEC 
VD}£TI4. «TE#S i • *C**X(D*A«tttta» 

fey. £ ti i »»<&*s i ■ *c»*'xi*»«a 

ft T*ftJf» * tL 4 d £ i£ < SHE ^ 7 XT I £ - 

[0 0 9 1 ] ±E»»»*rt»*V— KSPEC 

VD&TH*. MEf!attJaEi*-eiPf!Ra?+L35:t^^S i -*C 
3R*X»A«ttl*«TEIS<4S**X»AISBl3*gELri^ 

£d£a<a*Li^o 

[0092] ±E»««M*rt«*v— KSPEC 

VD&T?!*. ffiTE^S i ■ *C**^<0»A<a»0)rt 

it. v-v^-^ KGDftlf. 33«fetflB*tie»«WG)*«: 
< t tt>f^OiffiO)'>5S:< <ht— SPf*. Ni. P 
d. P t <D~>*><D'P&< t*l^-r*u^**t?«-»^63Ej: 

5c^^A>*a^L^o 

[0 0 9 3] *fc. ±E»««i*rt**V- KSPEC 
V D;STM£. mEWft**^a>»A»»lctJ»«satt:3b< 

jsiaTi^sjfflJStbri^dt^a* lln 0 
[0094] &tz. ±mm&m*p]M± v- ksp ec 
vD?iT?i4. fjEii*4^**A(D»ASi»idiaias*LfcSfe 

tLTl>^it^l45 0 OtiUTlcMWrftd<!:A<a*L 
[0 0 9 5] ^fc, -hE»*fc»*W**V— KSPEC 

v Dfevit* «TE»BianBsi*iiDi!ft**i*wfcA<a* 

LL^o 

[0 0 9 6] Sfc. JtE»«a*niR* V— KSP EC 

[0 0 9 7] ^f-. ±E9ft«ai*WiK* v- KSP EC 
VD;£T?I*. «FEIiR»**^lc»^StlcS i Z-gftH* 
tftt-ZtiT^Zm^lt. «TE»ttSrtldKC$*Lfct- 
^— <D;&jtl*5 0 0 o CiMT[3flH^p■r^C<t^aSLL^ o 

rooool k Shifts -ft: nfci iSS -h w — k'Jf'JPFr 
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[0 0 9 9] £fc. ±EIMMI#ni*v-KlPEC 

[oi oo] ±E»MI#rtl*v-KaPEC 
VDiJflt 1KrEttSUIUfcttl4* tL<l4RtS 

[0101] £ £lc s i l:S^cvDgir 

i*. 6icffi«E(DS»tta#MiE*V"-KfiPEc 
(DM'g.m.fr b & & c £ *«f« £ r * o 

[0 1 0 2] ±fSCVD^ST-li. MfElSgftCDg^MlC 

14. '>ft <H P SK»AffiURS. i I«»«ffl8« 

»jaffl»l»S[4j»«ffl£*I*3ia* V- KM P E C V D;£ * 

[0 10 3] *fc. ±EC V D^S-e(4. ffiE«»<&K 
£^C7)'>ft < tlbUt-DltC a t - C V DiiJUatt 

[0 1 0 4] JilHC V Dgftli, BNlS«ifeCDm 

ffi*a>d^&< £^i>£oi4P e c vDfc&mmvz&m 

[0 1 0 5] £fc. -hlBC V DgST?f4. BUfSlSaCDW 

£Kci4'>ft < £ t,«ra*^**i« - ^ *^a* l i* 0 

[0 10 6] JtEC V DgSTrf*, HUfEm^(7)a 

[0 10 7] £fc, JtsBC V Dglt'li, BijfBfggfcCDR 
[0 10 8] ±120 VDgltlt fufBffi£fc<7)K 

[0109] *fc. JtEc VD^it'li, mrE«iSa>X 

[0110] -htfic v Dg»-ei4. mtzmmmiz 

[0 111] Sfc. JLIHC V DgS-CI*. BHEffilffiMI4 
[0 1 1 2] -tfBC VDSB"C?I4* 9ijfBS£J]I^I£ 

[0 1 1 3] £^lc, Iff*il7 3IC^*JII4. 
6 lzffi«0)S!ftttaH*rtiR* V~ * KSP E C V D;£|c£ o 

[o 1 i 4] *fc. ±EKt?l*, 

les i £#^f£;tf;*l4***L5A<, a^x£lcc£^A,f£ 



s i • *c**rxici*H2*^**ts^fcirior»ja 

$*ifcs i -c&JK-efcacitfa^Li^o 
[0 116] *fc % ±«B«t?ii. Hi»S#xi=l4#*a 
les i £-*t?*r**<***u #s i -#cSft*xici4H 

I43ES i - #C3R*T*0)'>«i:< £ tit^r*L*Mc***t4 
Z£[C^oTff^^HfcS i -N^flI"efe^C£^M* 
LI*. 

[0117] ±ea-ci4. «»*#xici4#^* 

les i £^t;:tfx£<#£*u i ■ *cS**xici4o 
23&<***t4c£lc«feor»ja$*ufcs i -O^It'fe 

[0118] ±eain4. n*4^±rxici4^s 

ICS i S*t?**X£G e **t?*f^3&<$*iX. i • 

3^C*^lCl4H2*^***L*C£lCcfe oTff^f&^tlf-S 

i - G e ^IgTfo^:: £*<M£ Ll^ 0 

[0 119] Jl!BM-C!4. BWS#Xl::l4#^a 

C £ (CcJ: ot»**W: C MT*fc4 C £*<M 

[0120] £ £lc. H*S8 oi:ISf/W^^lis 
IS^iIi 6 icEttafnttJ&tnjK* V- KfflP ECVD 

[0121] ±E-T/WXI4* %*XftSBl?%«C£ 

[0 1 2 2] gEfc. ±ffi^/WXI4. fllEffcSSJSIKB 

[0 1 2 3] ±ffiT r /WXI4. 3tSS<*8BT'ft 

[0 12 4] ^tz. ±fBT r /\-TXl4. a^fflSBt?fcS 
Z£7b<a£Ll>o 

[0 1 2 5] 

l*V-KSPECVDgl1 c^LtL^4o 
[0 1 2 6] KJSKB;JS1 a(DH»tt£ LTI4. 13. 
5MHz^b100MH zgSft'0)(l£fflt>l)Ct6< 
1 m2fI^JU±(^^Smi^SM-r^ii'&lCl4 
6 OMH zgJSJUT0)ffl;ftaSffll^5)(Z)^aS UL^o 

[01 27] ^m^ici4m^^ 0 >^i d*<E8as*Lr^ 

^£A<a*Ll^o SiaKffiffl4^ft < £ t 1 E"3paW 
T£L. 1 E"4p aJUT£-r*tl4<feya*LL^o 
C0J±^I(4 1 0-1 0 0 0 P aflJgC£>SG@£-r£o 
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[0 12 9] 7KSt#XCD2@A3£&&i g(4. '>ft< its 

£>£T*#»$*iTfcy, ***Tx<Di9A«Blci4v-\r7 

tttttfci j A<E»**iTl**. i&Mffitei j ICI4. 
^x^>fo&iM4£>£;uft 4f (OKHs A £JStt¥4 * ffl 

lttJS1*<7);SSl4 2 0 0-2 0 0 O 0 CCD$5HTr^lZjS £ 

[O 1 3 O] Sl*1 kO);ajgttai**P!!Rt — £ 1 L{Z<£ 
y 1 O 0-4 O 0°C(D;SS£iM*£: U |t£L< 14 2 O O 
-300°C(i:t^o *^MT?f4. 

[0 13 1] 5/^9-taibt*aBi*1 
k <hODFiU<DS§gtf4 3 cmJUT^tSo — B&1 b 

tttSittStti k tOHKOEW^ cmSajtii: 2 0 

[0 1 3 2] £fc. »«-T4 2 0(D7K**^(7)lltai?t1 

i ncDreic^5&gti4. flriav-v r 7— fltffii btifti ken 

(Diih>'0^tm^X'^tj:< ft£ Q ftttMinli, JRJSdlHI 
LTI4± 1 5%SSfilT-C*l»"rSCi:36<ffllti:*:y . 

[0 1 3 3] W±lcJ:ortiKW^«Ita)t9— tt*^* 
»fti§£r(4. 7K^^'A<i:S i %krt*tfi'* r ?— SS1 b 

[0 13 4] ftl:, B2H6^P H3^<!:CD K— t°>y^f 
3ttBE£-hlf 5j&lM<fc6»^l4W#£a^l4«fcl*. 

f£L«r#o>*$. !»tt«(*ic»jtt^4c:t-c?ae»»$ 
K— t°>^^^(7)aBAMS^*LicnEi:TiSlP-r^^ 

— -w —i_ «7v, r-in ai xtj- /-i- T*-h _i_ \ > i* -Wil n r \ / 



J5ck5l:?5:ofc*l:fel) 0 ^tiCiot 7K3i3if? 

»»<D«i*KJH*jM**<Da*a> pecv Dstffit-cit 

5 l:^^)o d (DISSS. I^(DPECVD;£f£ltOi^|- 

Jt^T, *SHffs HB*«ty3»*-e»*-C*«*5lc<i: 
y. *fc3BSRs i K*«fcy*ffi«ir»*-e#6 < fe5ic 

[0136] c<Dt*sit**<Dsa^#e>tiftma)i» 

[0137]«1 <D;S;£I4. ffeMttttasflLS^MitP? S 

^±iM^i±^C<t^T#i)o H&«lj«i*^;aSI4 2 0 0°C 
- 2 0 0 0°C0)$EH-et§:£T:$-£o tztzL. 4 0 0°C1U 

*fc1 9 0 0 o Cia±^l4ttSSt*^JlfflaB*t^6O=F 
± L < 144 0 0°C- 1 9 o 0 o ccDl5{l|-r? 

[0 13 8] J|ft«ai*(D»#4tLr$>^X 
J r>*fflL^4»'&tt»«af*<DaflE[* 1 6 O 0°CJ2Ltfc 
-f5<D2)<M£Ll^ ^<DHfil4. J»fttjKtt:i j I4^B(D 
«»«±»4**^«»<D^ESS*LTfcy. 7kmrt* 

1 b(D7K*#^(0«ai^1 m^&fe-SSJgfttStLrfiA 

■f> 1 eootisiToastiw^^f >*<s i ts 
j£ * +ur t * oss o r i**© * ^ffiffl t? # 4 

tt JflEtt CD 3c ft M S I = ft S »■& (4 . 14 y «ttf* (D 
1 6 0 0°C\iX±\z Ltv'J^ KA<»J«**L*C 

>*;u*fflL^6»^4;Mftf*0)TBI4ftl^3&<. ^ 

o°cjsATicftst s i A^ttaffcosffiiciftai-r*^— 

KClft^CDTr. 1 4 0 0 o CAUTTrfc^fliK<$fflLfrii^ 

[0 1 3 9] ;S147k^<D^a$*i|fflJ-r*B2<75^;4(4. 
J»tt!«H* co S T If S d t ft < . $> h SS )U± I z&ft 
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[0 1 4 0] St47Km<7)SS^«iai'r^m3CD^;£(i. 
[0 1 4 1] ;g147K*a)ffiK£ftl|Wr«>*4a5*>*I*. 

mm%W^ j tvt 9— Sai b i(DM<DIBIH£pr*4: 

[0 14 2] Stt7K*<D*KS#l»t"4*5CD*afeI±. 
7K^^fXCDPSffi?v: 1 mOgt S i ^*3X(DP8tiS^1 n<7> 
g(D*#* £giJ^lcHtt-L"CH*Lfcy . 7kSR*f^(D0jt 

Elegit l rissff-r 5 t<7>-cfc&o 7K*#^a>o»ai^i 

-a) o 

[0143] 5Stt**<oeffsiwwr4*6(D*5if*. 

*^(D«AigK[^l»^1*^iaSL^LN7Km^^A 

mmx cf £><fc 9 izf & o " tLl'i: o r ;£t£7K#P§ ±TA <fc If 
;£tt7kSt 2f x <t £ ffiS <B # X SMttt t? S-& "T 4 - <>: *<T 

[0 14 4] afcic. MfliSH^flI<D B D oMl-^:^^i^^ 

—ma 1 bt£it-c*i!»iMtsaK"^*ja»tt*»i=*4 
v -v n — fta 1 b cfc y t sieic n«ttua $ ti & i * «t -5 1 ^ 



[0 14 5] *5SK<B&S£*^li8l«8SlcruN 

ra^So #*>p EcvDacD*fliamaii<7)«5Kfti*4 

0MH ztfc^o 

[0 1 4 6] 112(4. Tk^ftfR* (***"X3lEfii:S i 
S#X3S4(Di± : H2^S i H4) t»*X«J^V> hU 

CD Sg I " It 0il L X 5£147kfit <D & ffi *: L T L ^ 4 fc 
<^T'fe^(h#K.^tL^ 0 fcfc\ U2lZ^-m^*(7>iSi 

#&*L-r. fS 0 8 S lS 6*1*1*. C*ll4»«Uitt: 

tl^Ct^^LTl>Sc *#£BB<D£^I4> H2/S i 
H*it\Zt$l*XZ\Zk±5 0 JaTCDSBHt?*#£ C k tfX $ 
a*L<f*IBttt5JSl±3 5BLTt-T*ul4**W 

[0 147]B3B, MMSS<!:^B B db¥^:CDP^^$^ 

0) P E C V D S^fr t liUSS^ 6 A / s (0. 6n 

/s (1 nm/s) Sft*-e«**t^*S«<b**ltl#^# 
SCt^^c - tL t jS&<te«M*lC cfc 4 Stt**(0 ±f& 

[0 14 8] i4it mm&&km*&Wk®mk<Dffim 

y. »JHb*7 0%ff^iUJtcDSS B e a Ms i B4<»6*ifc 

tCD(D^|C-^l^r7^:LTL^?>o HI 4 ^ J1^(D P E C V 

t'feott J±^^ L^«»JBi*$*tl#"r7 # & zl k ififrfr 

*b o 

[0 14 9] " " Tr. P E C V D>i<DSJl;S1E3Ba)Ja>ft 

W7Lli4 0MH z^?> 6 OMH zlcB^tLli. 4 
OMH zCDP ECVD;£/£l+T?l4*Sffi<bL>i^-3fca!K 
^fttt, 6 OMH z CD P EC vD?*-efc*iii$SS<b$ 

y^9- aaa±a)*E;jfi<0S5E;fi<b*<Sl+^*fr. *S 
JS:t)*». SB<D*ffiaibl4aE«aft-r4l5t*HIHc«i:4 

cd-c. »ttttKjaa<bi4*B«ao«fe3ft*ffi» j f/w 

[0 15 0] ^fr. ffilep ECVD}£f£ltT*S5S;A<bL 
TfSilSiMlb^J;5l:ftof:i:Ltt, 
H2/S i H4fcb5Tlffcy. I $UU*T;*3Ea£it*L 
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i *<» & *ift < ft * * 5 ft»M3IS(D««A<3a*i5 fc ^ 
i rt<W&*i**5lcftS. 

[oi5i] ia±. *«w(cj:*itfs i ^mmzism-c 
h FHifttt*fflt^Tti*i^«a«a)VH Fjaa»tB* 

[0 1 5 2] S i S»Bl+a)ttftJ«»(7)t*:»»* 

±9 5%lUT(7)fSHt?tiaS[it"5)Ci:A<-C#'5o /"-*£L. 

[0 15 3] ft 33. *8BJ6»1B"TM** #S*S-&Mcdpe 
C V D'^W&miZt otSSLfc^ ftlM0)^7X 

Dglv ECR^7X7CVD^1, Aij 3 >1^7X 

7CVD8iftt'i:)SfflLttR»fi:ai**1l6*i4- 

[0 1 5 4] IS^II 1 6-|f#Jl6 OCH£i>36EH 

6o 5 0 0l^yV7-A 7 h\ 5 0 1 li^xtl^ 

5 0 2l*#*aiCS i t C£^£ftl^#Xfrbft43ES 
i - ^C3R*fX0)»AP. 5 0 3te«#*#X<D#A*I 
5 0 4l«fS i - #C3ft#*3>A«!»* 5 0 5(4H& 
ttSM*. 5 0 6 tttftttttt* 5 0 5 (D»PS»ffl«aa. 5 0 7 
tt^X^ffiPdK 5 0 8 It^^Xv^iKfflaffi. 509 

i*^x-7^ja;fflcDiSja;jKa3a. 5 1 of*is»3R**x* 

t±JP. 5 1 1 i ■ lEC^tfXRlfctiP. 5 1 2I4 

tfKi**iS«8KS». 5 1 3tt»*E»l»fflfc:— * 

— , 5 1 4i±*rxsmffiSffi^>^t?fc*o 



C(D££. HiiJlffi£l4'>ft< t t 1 E"3p a BIT 
i:U 1 E"4p aBLTfr*L«J:ya*Lt>. SIKB#(D 
Ertlil 0 - 1 0 0 0 P aSS(DlEHi:t* So £ 

1 3lc<fe**»K»tt:5 1 2<D;£jS 
14 1 0 0-4 0 0°CCDSS^tL> M£L<I41 50 
-3 0 0°Ct-f& o 
[0 15 6] Bl±<DSfi*J«{Cj:+il*, «^SC|CS i $ 

c£#£ft^*^fr&ft£2Es i '^cMxtiivt 

.7—^^ K5 0 OT^b ttlr^5X-7±fiEffilH5 
0 7ICPjtffl$*i6<B"l?* ±E#XA<^^X-7*fefiJcffiM^ 

fc. ±K«»*#Xt#S i - ^*fX t A 

0 6lc»«**tfc*«4*»*x&ft«J»«»f*5 0 5£iE 
ISLT^SCO-C, K»StfX0)^XvffiWl5 0 7T*CD 

• Sttibu^utteaifclzlEs i • 3^cS**xo/ip 

ft*. *fc«»*ifX3El«l»*«f*5 0 5 

* L < fti^ y*;uo>^j*(DPJa*»« • 55t£<b$*ifc 

DWfttfxA^^XTffilHS 0 7lc^£3£i?C7^AgS§4 3 
(DlBH*ai+6Ci:A<T?#6o *fc. i»I»5 0 55 

^ > ± a> fflw t . £ y n D a p k ft mm £ 
[0157] z^^*mn<Dmm%i*ftffi.t> v- kip 

E c v D;£lcfi!l^£SE"ei*. v-v^— K 5 0 0 14 
S Q Cttl3j:or^$I1*5 0 5^bffi»M*tt:5 1 2 

<Daa^a)«»a>uia3&<aBTS*t. «msisi*5 i 2<x> 

aSSJf(?)»SL<&U±S^WK.4-<!:^tf, «ty 
^LfcKK#H9A<RTffitft4o 
[0 15 8] ft *J. Z(Dig|«!ET«3£l4. H6iC7F^J: 
5ftl»ttJIEf*6 O 5 fc*^(BttP tcDMlcllStaBrffl** 
6 1 5riSItl>-ttIILrt«l:^ (Ztl^m3CD 

^x-7ffii«6 o 7fcBta*is-fti^iEBi-e. **^*aift* 

6 O 0I4*>-V7 — h\ 6 0 1 (4^^xt(CS i Sfcl* 
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#X2@AP. 6 0 3I4JS*4^#X3?A$SK. 60 4» 

Si - *CSiJX»A«tt. 6 0 5l4»j*«<*, 6 06 
[*S8«!«i*6 O 5 0>JjDf»ffle3Su 6 0 7 li?7X72 
RS. 6 0 8ii^7X74f$fflH, 6 0 91^7^74 
JSffla>S!JS;£*aSL 6 1 OttWttStfXHtfflCU 6 1 1 

lilEs i -*cS#x*UP. 6 1 2ttKA<KK$ti£ 

ttSURStt, 6 1 3l*tttt»]*&fflt:-*-. 6 1 4I4# 

ffe 1 3 gfr b ft l ^fS l J ? I # a £ B 5 £ £ I z Si 0J? -* & o 

[0 1 5 9] *«W(D»««M*rt»*V— KHPECV 
D;£|zffll^*L&gSTM£. ^X^^fiESF-tir&fcft 
(D««5 O 8ttaflaa««5 O 9»Cl*fl|$*u, dCDBJi 
;&S;JI5 O 9C£>Jf];j£?&l* 1 3. 5 6 M H z £l±T?&£ - 

[0 1 6 0] EI 7 |C. im*4^^X^ ITS i H4^|^S 

I4> 13. 5 6MH z<DiSJI;j£BI3ST?:^X^££j&^ 
ri 3. 56MHz+Ca tj It 13. 56MHz0 

J»*<7)l!ftffll»f*;flffl* 1 8 0 0°C!:@SLtfcU % £fc 
i H4tt*|»l^BfS<Dfi&lC@SL-C&S (H2/S i H 

4it i4#»j«ifei* c: <^ iz fc -5 m&commit s h o -c 

0 Z(Dfr^g]7lC7FLf- rs^MMiS/tJ i:l4-0 

— s^se^tuSct ysaiftBJRi* i &^ : 5A>«ii6"efc'5o 

[0 16 1] H 7 & W & 3&^«f * SRfltS&ttflDS&tf 
£>y. 13. 5 6 M H z V t -ttlft y C0a^(4I^^^^K 

* y*a«ttiii»ffi*ff3fc«>i=i*J: y-r 7t->^ 

* — v(D'>ft L>2 7 MH z \>X±tiT%>')ih K & y«F* L 

<. $&I3|*'>«:< <t t 1 0 OMH z*"C<B85HT?l*«fc 

yflSjaBre*6***«fc y*ftJ(fi:lBl»fit*"* ,, 4fc»l=l* 

1 OOMHz$t?O)SI;S^7X7lC|SI>t,0tHJ 
ft<. 1 O OMH z JilJKD^^^^X-TfZfcU^Ttls] 



_ M « -»> n*-itv. 



*f^HaaiP 5 1 1 K5 0 0 t& 

Bl£S<* 5 1 2B0)EltJaT'C** L l^o - 

(ct>fc*««oia-ftai;Ka(D^H<b*«fcy*siL^ 

mm~m lti*± i 5%ajtiaTT?iM»-r*ct*<Rrte 
tary. ajnzoiNT[*«ij^tt«ga<b*^±2 o 

%SJK)UT -CflBW"*" 4 - t 1 ft 4 • 

[0 16 3] ^7X7Mffl'll5 O 8litt»*-6^t 

ltd: y»JB»^*4Sfc*B*LlM&«, -^-r?^:@fS1b(^ 
BMI*ibtL*l\ c<D<h:#irlim^5 O SCDftm 

ass^b^jarfes^^Tfcio crots, aaa)^7 

5 0 9 ■ 5 13 LT tickle Sfc. CCD 

Sm*F<Bte*B£* '>ft< tti»y« J 5«aiBt?*«i:*«k 

5 iz-rtvfick y ±9- ft ^ x-74ja*<Rrtt <t ft y 

[0 16 4] ^:®Q(ct7f=4iIJ? • flSStf>#)—SS 

o 8 izjg»»(DSftSffi3!aa5aja?jea*$ sa-t s - <t 
i-j;7t, ift5aie^g^!Ma^?7X7 

$fite-&^i±*^}^fc4o S ^lz^i|cD^;£<h LTI4. 
3KHa»*JHaft*»MW!c|Ett ■ JCHSltT. ^X 

[0 16 5] ft^os ^^X^^^iJ^tf/^UX^p-r^ft 

[0 16 6] tdtKBUHtlcBLStWISfctt^^X 

7±*fflisaw5 o 9 * y ti«Ha»"efc**»a 
«aa**«Lrtt««*»5 i 2iz/WTxmj±^En*p 

-e^Scfcdlz-rfil*. 1*^fliS^5 i 2-cD^^>Si^ 

[0167] mmzws o si*. '>ft< b*»*<D&mifi 
£m&nfr*te&tf* z.(D-£mttm*£ y»* l < 

Sk^*JS«-*4T?fc^T a. W. Re. Os. I r. N 
b. Mo. Ru. P t (Do*>(D'Ptii < d:* 1 SS±^ 

- rr n c U I -r" f-+- ;S ^ f^3 -tt *:l ?t n ^ -^7 
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[0 16 8] ±E^S i • 3EC»#*l4»tttti*5 O 5 

rauRSixr^^xvffiBii 507 i:s^;Kft<£>-e£>ft 

in* &&tfmmmm&&tf®\i o o o°c£itg*ftfc*:y 
ft Q ca>Bi^ttHi4±KLfc«j:3ins i mntz&iti&m 

ftfr-Cftott, »M*505S«fflt4iL^H* 
3**4: LTCDtfX fc— ^ ><fS**l=J: yi^>7>4 
JSSl£^ffl*JSF*u*co-e. iSfiStfc7K3Hb7^;u:7 7X 

jh*s 0 5oaflEi4*«"et 1 o o°ci^±. j:y»*L 
< 142 o o°cja±t^i)0^±is?aas»*fctoi^i4a 

$Li\ 2 o otiaifctsci-cif^b-f -f >^ 

LT(4s 2 0 00 0 C£IT. J:U^L<[i1 9 00 o CW 
Titio 1 9 0 0 o CiU±^l4fti»<*^raiaSB«^e>C0 

A<£i:i4 £«>ft*r>&-e&fto 

[0169] mmmws o s^jpfSfflsss 0 6 

t L TI4. a3SE«3»*rai^^A<fSSffl-efcS*<. 

[0 17 0] :zt% ±ELfcH2(Cft«**Lft*S i 
- 3Ec*#X<Dto»feftlM4#* - ;St4ib(D?fJg£±fE 

Sa-ri^Jii: LTI4, J^TI:^ ft *<£>**& ft o 
[0171] mi (D^;£I4. i«tll$5 0 5CD«ffi8t£ 
ft ft. ^*LlcJ:*Ll4J»ltt«#5 0 5CD;^ 

S£Tlf ftc<t&<. fcft»*W±lc|fcttLfc**#S 

i • *c*#xa>i«nttfc*^i4»» - ^itommzn 
cDt(D^^dii^i^i4. -ta>nftti»e*ai^fc?i» 

!4SIHfl6ffl*l=flftttWi*:5 O 5(D^Ii^^5C 
£(4BiiT?fc ft C^ig-^fS. atticJnlfcqJflfifclR 



[0 17 2] m2CD^;±!4. iMIi*5 0 5 0l]DiJST 

«M&SlM4H#ttlc*T5*£-T?*4. lift ft 1:14*0 

Lfc y . 1gII>ecD3c;;fL r l;®r^^^I4«^ 

or»i4ttWfc*:y<D3^s i • itcnusxtmnmtts 

cS*^*<&*nJ!&fcftiM4#iB ■ SttibO>aflE*ilttMl= 

[0 17 3] B3C0^;£I4 S jBUteJKtfc 5 0 5<hvt9- 
a 7 K5 0 0CD3ES i - 3EC^2T*l*aiP 5 1 1 ^COFpT 

(D£&gt£pJ^£-f ft tiCDTfcSo • Sttfl:**ifc3|5 
S i ■ 3Ec£:tfxi:l4i^*<fcft<£T% C(£>£&gf£S< 

[0 17 4] B4CD^;£[4. 3ES i ■ I^C^^fltaSP 
5 1 1 C0PS<tJS$4^±)XPttHP 5 1 OCDPS^giJ^lr 

Htt-LTiMllLfcy , 3ES i - ^c***x«HjP 5 i 1 
(Dtt«[i:DR»***XiaiadP5 1 0<D«»fc£»J*l::»ft 
LTlBSff-rStiCD'C&^c 3ES i • *CS*fXlJtHJP5 
1 1 <7>PS^te^fc4LM4Plfe!aoM^I4JiDjSifeSt>l4 

5 o 7^<DDgffla£3S^£i2\ i -SEcStfXfcttJ 
□ 5 1 1 (DPSO)ffi*a54lM4P«»<Dii*l4aoJ»fcS 
LM4»» • Stt<t**ifc3^S i -^C^^?7X7 
£3 5 o 7^0iftaja£i£*$i±ftc<t#-e#fto 
[0 17 5] *5(7)^il4. tfxOVAftKlwinttJKf* 

5 0 5 £EHLfcl^S i ■ &CJfkJiX<DmXm& 

c s ±rx sta <t l x wmx* £ ft «t 5 m-t ft * o> -c 

£>5 0 z*ilc«feo-Cjl«ll»fc*lM4»» ■ SttlbStifc* 

Sffitofx 3tS tb r ft c <h £ ft £ ? I : & ft 

<D-Cs v 1 7-^ •> K 5 0 0 A> b ^7X7^11 5 0 7 1: 
jftlll**Lftlral»fcftLM4»« • Sttib$*tfc|fS i - if 

^■C. SoiftStifcl^s i ■ 3fcS*x»A»BI4DR3H 

[0 17 6] i ■ t% C^^fXagAi^SSS 0 4 

(Cfcltft. ^fXlggl^g. vV9-^7 

if. IBWiEHfSPW 6 1 5<0d^^ < t tt^-f 

'>^< <t t— WJ4. Ni, Pd. P t CD 5 *>0)'}?tZ < <t 

ffijt-rft««f*ffl*<a&fta)T. - 7&mtz*itzns 
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[0 17 7] «»S*^»AeB5 0 3lztl»ttaE(* 
-&l4±fE;SJti4 5 0 0°C1UT. L< 14 4 0 0°CiaT 

[01 7 8] &fc\ ±K#*t— -x-r > ^aa* 
^*Li*^(D»BiartBffia)a»s*ai-r4c4:*<-e* 

3MxTL*&*^ld\ JtSEfc — <D;git(45 O 0°C&1 
T. M^L< (44 O 0°CiUT^-rSo 

[0179] K-bf>^r^*««t"S»^l4. :(DK 

[oi so] f&t&tebummmms o 6<d[e3£§i^[4/<x=i 

«fc-DTSSJH2ft«2i5 0 9 ^ &<DaSHaftJ*»0)itA*Uaih 

[O 1 8 1] ttSflUfc<*5 1 2<hLT(4. 
5ft ft <!:(Df/WX(Di|^ [4TOtt£> tW^ffl^^Ct^ 

[0 1 8 2] ;^[C. If3fclf 6 1 -!f5Rll7 2(C^SCV 

ks p e c v d as sat 5 c v Dgio)*isii , mm 

V-KiPECV D&SHSi-e^&SilKS* 
'>ft < £ t 1 IS L taaoKSI^ b 5 S C v D g« 

[0183] zL<D*mL(nnmm^te* y >ft< t* pII 

Htftrtl* v - KSP E c v DSSSST* sunt? 

[0 1 8 4] ?itz. m%L<Dn&m<D'pte< t tutrix 
c a t - c v D&*ft«-e#4Mtt-efc5c:i:*<a* 

Ll> 0 Z+L|ZcfcoT^]^liC a t -C V D;£|::«fc<5** 

ft y . fflTltf* >fAi*M»(0 h :/-fe;KD#;§tt 

/)< plftl <t ft <£> ft fc\ *IBBI»Jilc*a)«^**>-frSSft* 
_hlf SCd:^<T^So C a t -C V D^lc^^K^tT 

. — - • - • i_ ^> i- ( r rs .--4- I — ■ L. T 5E. An U It 



4 c <t *<-e »* -s t ^ => mM & & $ = 
[0185] *fc, a«©Jiffisa) / >&< tti>toi4 
p e c v d m £ nmv # & % c t l 

* £> fc* l fc*fr -esia-r & c t *<t? £ & ft if, £ 

[oi86]tfc. «sc<»iissici*'>ft< ttma** 
y^*i4isi±ro±T?MSLi'>o 

[0 18 7] 1S^l(DKSMCDaSS^;it? fe-5A<. «&<D 
«fc a 1^ L T MM 1= IHS-T 5 C t =t T- # -i) o 



[0 1 8 8] 



s ±i w i c t m e> sna * it ffi $ * & t ?kt ^ -fjs a t 
T^>z<h t-e#^ 0 «r#ica3t^Ti*»»Bta6i*5 i 2<t 

1*5 1 2(D±@fc^/c^r^-ftSg^ v ^s^-ri^J 

HA<*S. »#T?l*iefc««:»(DJWIi©#*0!)a 

ffiSSM*<*5 1 2(7)«^ftiffcj:5 
»SiKXtt5 1 2<X)^:@-ecotS-ft;^S^ : ?tT : &^lc< in 

[0189] c*i&2oa>si*sJt«Ma»i=:rai**a 
»(D«»f*56iti=< <. SfcSia^rTKr^^it^yi* 

tt«M*{**BT?<Dig-ft;SJS»fli * W-^-T < "T 4 Z £ 

[0190] »*iS7 3(=ffi«fgno)3ISE»tt$ 

EC VDftfZj:*Lli. EilT^SMft. L3£^**Bai= 

L^I4C^Iil^Ol^T- : E"(D^]^7!3^Sl3^®^tl^ 0 
[0 1 9 1] fgl£>#ij(4. )^*4^^Xlcl4^ : f5tl^S i 

S^Ayf£±fXI4^-^tt^^\ ^^ l alccS#^/£^7,l4 
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liJ5#4S*"xizi±s i H4$. Its i -^c^tfxirii 

h 2 £ ffl « t . ±a l fcistsa a fc**fls T ^ 

7 7 X y 'J =1 ^I^SSl^lSiS v 'J 3>«*. ift: 

[0 19 2] SR2<D«I*. EH»***^(ctt»*aics i 
(4S i H4^:CH4^. i ■ IE C S&A'XKtt H 2$ ffl 

[0193] m 3 omit* mi#iGiisxiz\*#tt\zs \ 

S^trtfxA^Stu 3ES i • 3^C»**Xlzl4H26<* 
£*u »^-5Cir n £^t;:tfxi4]S^;tfxfc&iM43Es 

[0 19 4] «4 05»Jl*. H»**fx(ri*»^-a 

l:s i ^tt^A<t$ti, i • 3Ec^*fxi::i4o 

2*****14^ tic* oT»fiE*tufcS i -oSItfe 
£ D RflcMizli. «5LlilS»***Xirl±s i H4t^S 

^^H2^> i - ^CS**XlZ|*02tife^bH e 

[0 1 9 5] SI5<7)0»]I4. BR»»**Xlcf4»?-jC 

CIS i $#t;*fXi:G e £*t;*fX*<#**U i ■ 

3^C*^|Cl4H23&«***l*C < klC«feoT*fi£**LfcS 

i -Ge5RJ»T?fc4o *f*MI=!4, «*I<D|[»***XI= 
I4S i H4<!:GeH4$. i • ^ C |Cl4 H 2$ 

[0 19 6] ^IC. m6CD^JI4. JK^ttXlCte^SlC 
C**t?;tfX*<***U 3ES i • |^C«'XlC[4H2^'a 

(4 s m a. nmmux i= 14 c h 4 <t #5 r* i*«a<& 

02^. 3ES i • 3EC^#Xlzl4H2£SH N &<^ -tiz£L 



nit- u- ■ 



[0197] 81*118 oi:z&£ftn03!ffiJf$tt£ 

E C V Djit'MLfzI^ f / feJL"F 

[0 19 8] JS1 (DT/WxffiJl4. %VKftaB~eft 
4Bt**SttlBI=fflt^*tliS!tt*6ft1* l tt*. SiSSI* 
i<D«S^T*fc4*:lim;t!l(cfc^ri4. *ISK<Df?fc 

fcftMA V— KlPECVDJitDBii ' 1p°1 " * 

[0199] mz&T'U^mit* 

"J. V— KIP ECVDiilZct: 

^ A (z J3 It 4 v 'J =1 > %KI= ffl I *5 <t ft 4 o 

[0200] s 3(7)^/^^^114. a^fflsitfey, 
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